As the research enterprise in family medicine has matured, studies conducted in practice settings have become an important component of the effort to construct the science base of family practice. Practice-based research networks have been established to conduct this type of research and have proved themselves to be feasible and productive of an important body of research on the basic phenomena of primary care practice. [1] [2] [3] By a recent count there are 18 practice-based research networks in family medicine with another 5 in pediatrics and 2 with mixed primary care specialty composition.
The clinicians in these networks are volunteers who have made personal commitments to go be-yond routine practice and systematically explore selected practice phenomena. This voluntary nature of the organization creates the potential for selection and observer biases in the studies conducted in networks. Previous work has compared the characteristics of patients seeking care from network physicians with those patient characteristics reported by physicians participating in the National Ambulatory Medical Care Survey (NAMCS). The NAMCS is a national probability sample survey of the content of office visits made in the United States by ambulatory patients to nonfederally employed physicians who are principally engaged in office practice.
One report concludes that the patients receiving care from Ambulatory Sentinel Practice Network (ASPN) physicians do not vary on most important characteristics from those seen by physicians participating in NAMCS. 4 A similar study showed no important differences in characteristics between patients seen in NEON, a practice-based research network composed of resident teaching practices in Ohio, and those patients in the 1990 NAMCS.s These studies have shown that the patients' characteristics and the problems they bring to family physicians in practice-based research networks are similar to those of the general US population seeking care from family and general physicians.
\Vith the growing number of well-designed research studies conducted in practice-based research networks, it is important to understand better the ways in which studies done in the networks reflect the health and health care events that occur daily in the larger universe of practicing family physicians. This article builds on previous work showing similarity of patients and examines whether the practice patterns of the family physicians in ASPN differ from those of the larger universe of family physicians in the United States. We report a physician-level analysis of services provided by family physicians participating in ASPN compared with services provided by family physicians participating in the 1991 NAMCS. The analysis adjusts for demographic and other characteristics of physicians and patients that would typically be known and controlled for in network studies to isolate differences in care patterns that might be unique to family physicians who participate in practice-based research.
Methods
Study Sites ASPN currently consists of 148 practices in 43 states and 6 Canadian provinces. The practices include 839 primary care clinicians, most of whom are family physicians; approximately 15 percent are physician assistants or nurse practitioners. The practices provide comprehensive primary care to approximately 600,000 patients. At the time of the study ASPN consisted of 69 practices, of which 54 percent were solo practices (42 percent of the physicians); the others were partnerships (14 percent) or group practices (32 percent). A total of 129 family physicians participated in and completed data collection.
All eligible practices in the network at the time of the study (15 April 1991 through 14 April 1992) participated in data collection. Eligibility criteria were designed to be comparable with the NAMCS data from family physicians and included nonresidency-based family practices located in the United States. Fifty-one ASPN practices met these criteria, and these practices were randomly assigned to 1 of 52 weeks in the survey year. Six practices did not report within the year because of scheduling conflicts, and 7 practices left the network during the year; however, 6 practices joined the network during the study and were assigned to collect data during one of the vacated weeks, which yielded a study group of 44 practices. All of the family physicians (n -83) in these practices participated. To generate additional power for a nested analysis, we included in this analysis the original data 4 and data from the eligible practices that joined ASPN in 1992 and 1993. This combination provided data from a total of 129 family physicians in 52 practices.
The National Ambulatory Medical Care SUNJey NAMCS is a nationwide survey of health providers designed to provide objective information about ambulatory medical services in the United States, and includes the collection of data about a representative sample of office visits to physicians. 6 NAMCS is a continuous survey based on a sample of physicians who collect data for 1 week. The survey addresses the characteristics of patients seen in physicians' offices, the nature of the patients' complaints, and their disposition. Surveys were conducted in 1973, 1975 through 1981, 1985 , and 1989 through 1991 and continue annually with a sample size of approximately 2500 physicians. Family physicians and general practitioners contribute on average 30 percent of the reported ambulatory visits.
Data Collection
The data collection and management procedures have been described in detail elsewhere 4 and are only summarized here. Participating practices were randomly assigned to a week of data collection between 15 April 1991 through 14 April 1992. In general, the study used methods identical to those used to conduct NAMCS with the exception of differences in management of missing data.
\Vithin each practice the data collection period for each practice extended from Monday morning through the following Sunday evening. All ambulatory patients receiving face-to-face medical attention from any family physician in a participating practice were counted in this study, and data were collected using the NAMCS data collection form on every other patient seen during the study week. The NAMCS form captured information on the characteristics of the patient, expected source of payment, the patient's complaint(s) or ASPN office. Forms were logged in and checked for completeness. Unlike the procedure used in the national NAMCS, forms with data missing for questions pertaining to birth date, sex, reason for visit, and diagnosis were returned to the practice for completion. For less critical data, such as diagnostic test and injury relatedness, only forms missing three or more items were returned to the practice for further data recording. Data were missing for no more than 2.5 percent for any item with the exception of ethnicity (3.6 percent). NAMCS reported an item nonresponse rate of 5 percent or less for all data items and makes up missing data by assigning a value from a randomly selected similar record. In this study no values for missing data were assigned.
Coding of data was performed using the same methods and coding schemes used in NAMCS. Diagnoses were coded using the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM),7 reasons for visit were coded using A Reason for Visit Classification for Ambulatory Care,s and medications were coded using a system developed specifically for NAMCS.9,10 A 10 percent random sample of all forms received were recoded by the agency that has contracted with the National Center for Health Statistics to code NAMCS forms to test for interrater reliability. As reported previously, the interrater agreement rates for reason for visit, ICD-9-CM, and medication codes were 96.6 percent, 91.5 percent, and 96.8 percent, respectively.4
Statistical Analysis
Univariate statistics were computed to compare patient, physician, and practice characteristics. Chi-square statistics were calculated for ordinal and nominal variables, and a Student t statistic was used for comparison of continuous variables. To examine differences between clinical practices of ASPN physicians and those of physicians participating in NAMCS, we fitted a nested logistic regression model to determine whether the services provided to patients predicted physician membership in ASPN. We used a nested model to account for the multiple patient visits per physician. As we were primarily interested in how ASPN physicians might differ in screening, prescribing, diagnostic, and therapeutic services reported, we adjusted for patient age, sex, race, and ethnicity; type of payment plan; physician age and sex; location of practice (rural or nonrural); and primary reason for, duration of, and season of visit. In none of the analyses were the weighting factors provided by the National Center For Health Statistics used. Analyses were performed using SAS and Egret. 11 • 12 The primary reasons for visit were collapsed into the same seven modules used in reporting NAMCS data: disease, treatment, symptoms, injuries, administrative, diagnostic or screening and preventive, and test results. Because of the relatively large proportion of visits for pregnancy, we treated these visits as a separate module.
Differences in clinical behavior of the physicians were examined for 20 clinical services captured by the 1991 NAMCS data collection form. Nine other services were included on the form but were documented by family physicians with very low frequency (less than 1 percent in both ASPN and NAMCS) and were not included in this analysis. Services examined included 8 screening or diagnostic tests (urinalysis, culture for streptococcal pharyngitis, resting electrocardiogram, blood pressure, mammogram, Papanicolaou test, exercise electrocardiogram, and cholesterol testing), and 7 therapeutic services (prescription of one or more medications, counseling for smoking cessation, family planning, exercise, diet, weight reduction, cholesterol, and family or social counseling). Three options for patient disposition (referral to another physician, planned follow-up, and admission to hospital) were also examined for their ability to predict physician membership in ASPN.
Results
A total of 3192 visits to family physicians in the ASPN network and 3713 visits to family and general physicians participating in the 1991 NAMCS were examined in the analyses to determine which covariates predict association in ASPN. Table 1 compares the characteristics of patients, physicians, and visits for the ASPN and NAMCS data. As noted in the previous report,4 there are differences in patient race and ethnicity, method of payment, and physician practice location. Not reported previously was the significantly larger proportion of patients seen by ASPN physicians who were reported by the physician to be smokers. The duration of the office visit was significantly longer on the average in the NAMCS visits (16 minutes vs 14.8 minutes), a finding not apparent in the previous report, which used weighted data. Table 2 shows the univariate comparisons of the 20 service variables, unadjusted for patient, physician, and visit characteristics. Eleven of the services show a significant (P < 0.05) difference between the ASPN and NAMCS patients. These 11 services were used in the logistic regression model shown in Table 3 . Only 4 of the services examined entered the model and predicted membership in either ASPN or the NAMCS physician group. Of these services 2 were screening or diagnostic services; ASPN physicians were 1.18 times more likely to obtain a blood pressure measurement and 0.60 times as likely to order a culture for streptococcal pharyngitis. ASPN physicians were 
Discussion
Replicating the NAMCS survey design when collecting data from ASPN practices provides an opportunity to compare the practice patterns of ASPN and NAMCS family physicians for 20 specific patient services. Of these only 4 were found to predict ASPN membership. Of 2 screening and diagnostic services, ASPN physicians were more likely to use one (blood pressure measurement) and less likely to use the other (culture for streptococcal pharyngitis.) Of the 2 counseling services, ASPN physicians were more likely to provide both. Although 4 of the 20 service variables were statistically significant, the 2 screening and diagnostic services varied in opposite directions, and most of the odds ratios are modest. Even with statistical significance for 4 variables, it would be difficult to conclude that the observed differences are clinically important in terms of generalizing network research results to the larger universe of primary care. The conclusions to be drawn from this analysis are limited by the service variables included in the NAMCS data set, and a more extensive set of clinical services conceivably could expose patterns not 282 JABFP July-August 1999 Vol. 12 No. 4 apparent from the 20 items included in NAMCS. From these data, however, we conclude that there are minimal differences in the practice patterns of family physicians participating in a large national practice-based research network and those included in the probability sample ofNAMCS.
This study adds important information to our growing understanding of research conducted in practice-based research networks. Previous work has shown the similarity of the patients seen by research network physicians but left unanswered the important question of potential differences in the clinical behavior of the clinicians themselves. From the results presented here, we conclude that there are not strong and consistent practice patterns among ASPN physicians that set them apart from the larger community of practicing family physicians.
Although the growing evidence of similarity of patients, and now of practice patterns of physicians, in research networks is reassuring, there remains strong reason to suspect that physicians who devote substantial portions of their time to research are not completely typical of the larger universe of family physicians.
We believe there are at least three distinct and measurable ways in which physicians who participate in practice-based research might differ from the larger universe of practicing family physicians. First, the physicians might be more critical in their reading and analysis of the literature and the increasing number of practice guidelines to which they are exposed. This difference might be captured in part by differences in their knowledge, attitudes, and beliefs about clinical care issues. Second, differences in knowledge, attitudes, and beliefs can result in differences in their practice patterns and the constellation of services they provide to their patients.
Finally, physicians who differ in knowledge, attitudes, and beliefs or in their patterns of clinical care might attract patients with demographic and illness characteristics that differ from those of the general population of primary care patients. Previous studies and the work reported here fail to find important differences in either patient characteristics or physician practice patterns. Future work in ASPN will examine differences in knowledge, attitudes, and beliefs between network physicians and those in the large universe of practicing family physicians. Future work will also examine differences among physicians and their patients within the network who do and do not volunteer to participate in a given study.
The results of this study further support the important and central role of practice-based research networks in building the science base of primary care practice. These practicing family physicians, united by a commitment to observe and record carefully the phenomena of their daily practice, will continue to investigate the many challenges they and their patients face in achieving the best possible health status in a rapidly changing health care system. Their work will continue to improve the practice of primary care, where most people receive most of their care most of the time.
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